Microglial NADPH oxidase activation mediates rod cell death in the retinal degeneration in rd mice.
Accumulating evidence supports that nicotinamide adenine dinucleotide phosphate (NADPH) oxidase contributes to microglia-mediated neurotoxicity in the CNS neurodegenerative diseases. Several studies, including ours, suggest that microglial activation is involved in the retinal degeneration in the animal models of retinitis pigmentosa (RP). In the present study, we investigated the activation of NADPH oxidase in the rod degeneration in rd mice and further explored its role in the microglia-mediated photoreceptor apoptosis. Expression of gp91phox protein, a major subunit of NAPDH oxidase in the whole retina of rd mice at postnatal days (P) 8, 10, 12, 14, 16 and 18 was assessed by western blot analysis. Location of gp91phox in the rd retina at each age group and its cellular source were studied by immunohistochemical analysis and double labeling respectively. The generation of superoxide radicals in the rd retinas was demonstrated by intraperitoneal injection of hydroethidine. Apocynin was applied intraperitoneally in the rd mice from P8 to P14 to inhibit the activity of NAPDH oxidase and the outer nuclear layer (ONL) thickness was measured before and after apocynin treatment. Our results demonstrated that during the rod degenerative process, the expression of gp91phox started to increase in the outer part of rd retina at P10 and reached a peak at P14. Double labeling of gp91phox with CD11b showed co-localization of gp91phox in the retinal microglial cells. Increasing generation of superoxide radicals visualized by hydroethidine was noted at P8 and reached a peak at P14. Apocynin markedly reduced the production of superoxide radicals and preserved the rod cells. The results suggested that NADPH oxidase might play an important role in the rod degeneration in the rd mice. Inhibition of NAPDH oxidase could be a possible approach to treat RP in the early degenerative stage.